Introduction
Physical inactivity in older adults is a major public health concern. It has been identified as the fourth leading risk factor for global mortality [1] and a major contributing factor for disability and poor health outcomes [2] . Lack of physical activity is related to approximately 3 million deaths per year and to 6-10% of the occurrence of major noncommunicable diseases [3] .
Insufficient levels of physical activity are prevalent worldwide, with almost two-thirds of adults and 80% of the young population in Europe not reaching the minimum recommended amounts of physical activity [4] . Older adults have a more sedentary lifestyle, spending more than 9.4 h in sedentary activities per day [5] .
Regular physical activity is one of the key components of a healthy lifestyle; it is associated with better physical and cognitive functioning in older adults and also with improved life expectancy [6] . Moderate to vigorous physical activity is associated with a reduced risk of chronic diseases, including Type 2 diabetes, cardiovascular diseases, cancer, depression and metabolic syndrome [7] . Conversely, physical inactivity is associated with poor quality of life and frailty in older people [8] . Non-adherence to physical exercise, which is as prevalent as non-adherence to medicines, can lead to life-threatening conditions and sometimes even affect activities of daily living [9] .
Most previous work has assessed the predictors of physical inactivity at a local level, limiting the scope for crosscultural comparison [10] The purpose of this study was to identify the factors associated with physical inactivity across 16 European countries. The identification of factors associated with physical inactivity in ageing adults may result in the development of effective interventions for promoting regular physical activity across Europe.
Material and methods
The Survey of Health, Ageing, and Retirement in Europe (SHARE) is a multinational panel database that includes representative samples of community-based populations from 19 countries in Europe plus Israel. In the present cross-sectional analysis, data from Wave 4 of the SHARE survey was used, which included information about health, social and economic status, and family networks of individuals from 16 European countries (Austria, Belgium, Czech Republic, Denmark, Estonia, France, Germany, Hungary, Italy, Netherlands, Poland, Portugal, Slovenia, Spain, Sweden and Switzerland) [1] . This wave from 2010 contains data from 58,489 individuals aged 23-103. For the purpose of this analysis, the sample includes non-institutionalised individuals aged 55 or older who answered all of the questions included in this analysis [11] .
Evaluation of physical inactivity
Physical inactivity was assessed via the following questions: 'How often do you engage in activities that require a moderate level of energy such as gardening, cleaning the car, or doing a walk?' and 'We would like to know about the type and amount of physical activity you do in your daily life. How often do you engage in vigorous physical activity, such as sports, heavy housework, or a job that involves physical labour?' Both questions had as possible answers: 'More than once a week', 'Once a week', 'One to three times a month' and 'Hardly ever, or never'. Physical inactivity was defined as never or almost never engaging in moderate or vigorous physical activity through the response of 'One to three times a month' and 'Hardly ever, or never' to both questions.
Explanatory variables
The wide scope of information in the SHARE project led us to include a large number of putative explanatory variables such as socio-demographics (age, gender and education), functional limitations, subjective well-being, social support, depression, education, memory, number of chronic diseases and number of meals per day. Detailed information about explanatory variables is given in Appendix 1 of the supplementary data at (http://www.ageing.oxfordjournals.org/).
Statistical analysis
We performed descriptive analyses of outcomes to estimate the proportion of individuals with physical inactivity in the 16 European countries. Given the multilevel structure of data, with individuals nested in each country, we used a multilevel logistic regression approach, considering physical inactivity as the dependent variable.
We performed multilevel, univariable logistic regression, considering each covariate in turn, to identify factors potentially associated with the outcome variable. Significant covariates from this first step were included in a multilevel, multivariable logistic regression model. Country was entered as a random effect. The final model was composed only of significant covariates, selected using a backward selection method. Odds ratios (ORs) and 95% confidence intervals (CIs) are reported. All analyses were performed using the SPSS v23 (IBM, New York, USA). A P value of <0.05 was taken to be significant for all analyses.
Results
From the 58,489 individuals who participated in Wave 4 of the SHARE survey, we included 19,298 individuals, with a mean age of 67.8 (SD 8.9) years old; 11,430 (59.2%) were female. Of the sample population, 2,415 (12.5%) reported no vigorous or moderate physical activity. The geographic distribution of physical inactivity was unequal between the 16 evaluated countries (Figure 1) , ranging from 4.9% (Sweden) to 29% (Portugal); results are shown in Table 1 .
Analysing all countries together using unadjusted models, we found a significant association between all explanatory variables with physical inactivity (Supplementary Table) . Using adjusted models ( 
Discussion
A number of epidemiological studies and clinical trials have suggested that any type of physical activity reduces the risk of developing chronic diseases such as hypertension, diabetes or stroke. Physical inactivity is a risk factor for frailty and disability among older adults and, therefore, older people should be encouraged to perform or maintain regular physical activities throughout their ageing process [12] .
In this study, we analysed the prevalence of physical inactivity and its associated factors across 16 European countries. Overall, we found that the prevalence of physical inactivity was 12.5%. The findings suggest that functional limitations, subjective well-being, social support, memory, depression and age are associated with physical inactivity and are therefore potential factors on a pathway to poor health. Age emerged as a factor associated with physical inactivity, which is not surprising as physical activity levels are already known to decline with age. Such findings have several implications, however, as it is important to find strategies to encourage older people to engage in moderate levels of physical activity as this may provide protection from certain chronic diseases and prevent disability [13] .
Not surprisingly, difficulty in walking 100 m and receiving help for personal care and household tasks in the past 12 months also were significant factors related to physical inactivity. Herein lies a paradoxical situation that confronts older people with a disability; they cannot engage in physical activity due to their functional limitation, but they cannot improve their functional performance if they do not engage in physical activity. Limitations in performing activities such as walking or performing basic and instrumental activities of daily living are common, and 80% of frail older people experience restricted participation in social activities, including outdoor activities [14] . On the other hand, a low level of physical activity is an important risk factor that contributes to decreased physical function. Therefore, it is crucial to develop physical activity programmes tailored to address barriers to mobility, increase functional performance and increase mobility outcomes. Ultimately, multifactorial interventions may have the potential to have an impact on morbidity, hospitalisation, admission to residential care facilities and care costs [14] . Previous studies have shown that a sense of meaning in life is positively associated with psychological and physical health [15] , but much less is known about its relation to physical (in)activity. To pursue active and healthy ageing, people should keep physically active, and older individuals with a sense of meaning in life are more likely to engage in healthy behaviours including physical activity. This analysis helps to shed some light on this association as a poor sense of meaning emerged as a factor significantly associated with physical inactivity. Finding meaning in life might be an antidote to depression in a variety of situations. A study of cardiac patients showed that individuals who feel their lives are meaningful may be motivated to comply with physicians' advice and engage in positive health behaviours [16] , and in a study of posttraumatic stress disorder, patients with higher meaning of life were more resistant to stress and more likely to recover.
Park [17] suggested that a sense of meaning and purpose in life might act as a strong source of motivation for preserving and protecting one's health. On the contrary, people who lack a sense of meaning may be insufficiently motivated to engage in healthy behaviours (e.g. physical activity) [18] or might even engage in harmful health behaviours. In fact, meaningfulness is one of the three components of Antonovsky's sense of coherence theory, which suggests that as individuals develop deeper meaning in their lives, they are more likely to apply strategies to cope with stress and move toward greater health.
The direction of the association between meaning in life and physical activity is not clear and may be bidirectional. Some studies report that being physically active as well as being healthy and with better mobility contribute to a sense of meaning in life [19, 20] . This was corroborated in the Evergreen project in Finland [21] , which showed activity as a predictor of mental well-being, defined by depressive symptoms and meaning in life. A meaningful life may derive from the ability to be physically active-'moving becomes Table 2 . Association of explanatory variables with physical inactivity (adjusted models). meaning' [22] . However, our results showed that meaning in life predicts less inactivity suggesting that the association might act in both directions; people with higher in meaning in life will be more active and engage in more activity, which in turns reinforces a sense of meaning and well-being. A eudaimonic approach to well-being can also help explain the links between a sense of meaning in life and lack of engagement in physical activity. From this view, well-being is not rooted in positive emotion or happiness (hedonic well-being) but rather on fulfilling one's potential, having a sense of meaning and purpose in life, and maintaining positive relations with others [23] . Based on the work of Ryff and Singer [24] , eudaimonic living can be understood as a personal process individuals engage in to grow toward their own greater potential, which can influence quality of life, health behaviours and physical health [25] .
Eudaimonic well-being has been associated with reduced levels of markers for disease, such as lower levels of salivary cortisol, pro-inflammatory cytokines, cardiovascular risk factors and longer duration rapid eye movement sleep [26] . Much less is known about the relationships between eudaimonic well-being and health behaviours such as physical activity. The limited available evidence suggests that individuals engaging in physical exercise rate higher in purpose in life, positive relations and personal growth than non-exercisers. Also, people who experience the greatest gains in life engagement have significant increases in the level of physical activity [25] . Our findings are in line with this previous research.
Conversely, a poor sense of meaning in life may be affected by a poor health status, which indirectly influences engagement in physical activity. There is a reciprocal and complex relationship between eudaimonic sense and health; additional investigation of this issue is warranted. Furthermore, the mediating pathway of life meaning in health behaviours, such as regular physical activity, remains understudied. A limited unidirectional model (life meaning/ well-being leading to health) is typically applied, and almost all evidence is correlational and short term in nature [23] .
Depression was also a factor associated with physical inactivity in our analysis. Depressed people appear to be more inactive, producing a negative spiral of poor physical and mental health (e.g. depressive symptomatology), more dependency and less activity. Depressive mood entails a loss of meaning in life, which is corroborated by our results concerning inactivity. This finding provides support for the well-established link between physical activity and depression. Previous epidemiological studies have shown the association between physical inactivity and higher levels of depressive symptoms among older adults [27] . Depression also has been shown to increase the risk of a sedentary lifestyle [27] and falls [12] , which are major causes of mortality, morbidity and premature nursing home placement for older adults. Moreover, physical inactivity has been shown to be a partial mediator of the relationship between depression and cardiovascular events and mortality [28] . Therefore, these findings suggest that preventive health and wellness interventions for older adults, particularly those with depressive symptoms, should include enrolment and participation in exercise programmes [28] . Cognitive behavioural therapy, especially in combination with exercise, can reduce symptoms of depression, recurrent falls and improve a sense of self-efficacy [29] .
Some limitations of this study require discussion. Physical inactivity was not the primary outcome of the SHARE survey, and this variable was assessed with two self-rated questions. It is well known that people who volunteer to participate in research surveys like SHARE are likely to be more motivated and healthier than those who decline to participate [30] . As a result, a high proportion of older people with multiple chronic conditions might have been excluded.
These limitations could underestimate the prevalence of physical inactivity. Well-designed studies with different, and highly reliable, valid measures of physical inactivity and adherence to physical activity therefore are needed to confirm the extent of these findings.
In conclusion, our results showed that physical inactivity is multifactorial and include factors related to physical, cognitive and psychological conditions. Interventions aiming to improve physical exercise among older adults need to consider this diversity of factors.
Key points
• Physical activity is a key component of a healthy lifestyle, yet many older people are inactive.
• Rates of self-reported physical inactivity in those aged 55 years and older varied from 5 to 29% across Europe.
• Factors associated with inactivity included age, depression, physical limitations, poor sense of meaning in life, social support and memory loss.
• Poor sense of meaning is an understudied factor with potential to drive novel interventions to enhance physical activity.
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